temperature maps derived from LRO Diviner data (~240 m/pixel) were spatially resampled 4 to M 3 resolution (~280 m/pixel) to assess local surface temperature values. Similarly, M 3 data were spatially resampled to the lower resolution LOLA albedo map 5 (~500 m/pixel) to examine relationships between these independent datasets. It has been suggested that micro cold traps (sub-pixel size) may exist in the lunar polar regions 6 that cannot be resolved by Diviner temperature data, and some of the ice exposures identified in the M 3 data might exist in such locations. If ice is present in such micro cold traps, Diviner temperatures may overestimate actual values for ice-bearing surfaces observed in M 3 pixels 6 . Finally, the 'off' and 'on' band ratio map of LAMP data (250 m/pixel) that is used as an indicator of possible H2O 6 was downgraded to the spatial resolution of M 3 data at 280 m/pixel to compare these two datasets, both of which are sensitive to the uppermost fraction of the lunar surface. Median values for 9*9 pixel groups of LAMP data were used for this comparison, as suggested in 6 .
Restrictions on the M 3 Wavelength Range Used in this Study
In this study we examined the M 3 data between 1.0 and 2.5 µm to search for potential water ice exposed at the lunar surface in cold traps. Below we explain , pink dashed line in Fig. S9 ) and even spectra of pure ice exhibit only small variations from band 74 to band 76 (2.54 -2.62-micron) (Fig. S9) . Therefore, the reflectance values from band 74 to 76 were not shown in the main text because of their small variation in reflectance compared with that of band 73 (2.5 µm).
The SNR values from band 1 to band 22 (0.46 -1.0 µm) of M 3 data are around 50 lower than those of the 1.5 µm bands (Fig. S9 ). In addition, water ice spectra only exhibit two very weak overtone absorptions near 0.8 and 0.9 µm.
When low abundance of ice (i.e., < 30%) is mixed with dry lunar regolith, these features are expected to be too weak to be detected (Fig. S10b) . Because of such weak absorptions at these wavelengths, coupled with low SNR of M 3 data in this spectral region, we do not focus on reflectance values from band 1 to band 22 of M 3 data in this study.
Uncertainties in the Presence/Absence of a Water Ice Absorption Near 3 µm from Different Processing Approaches
To further examine whether or not the 3 µm feature is present we examined the original radiance data and compare spectra for non-ice pixels in shadowed regions with ice-bearing pixels in shadowed regions. Interestingly, the 3 µm absorption does appear in ratios of these radiance spectra (and the same would be true for I/F spectra because the processing from radiance to I/F is the same for all pixels). When the spectra of our detected ice-bearing pixels are ratioed to the spectra of ice-free pixels that are also in the cold traps we observe all of the H2O features, including a decrease in reflectance towards 3 µm ( Figure S11a ).
The other spectral ratios shown in this work were of ice-bearing pixels in the shadowed regions relative to pixels in illuminated regions. We have determined that the reflectance spectra of illuminated regions originally used as a denominator in equation (1) contain a 3 µm absorption due OH ( Figure S12 ), as is common at high latitudes due to solar wind implantation e.g., 7, 8, 9 . In contrast, the spectra of ice-free pixels in the cold traps exhibit no such absorptions near 3 µm ( Figure S12 ), likely because of low solar wind flux in these areas.
This is an interesting result, and the apparent lack of a 3 µm feature in the other ratio spectra is likely an artifact of dividing two spectra that both exhibit absorptions at these wavelengths, thus they are cancelled out in the ratio process (and because the OH feature in illuminated regions is so strong it may in fact explain the observed upturn near 3 µm in ratios such as those shown in Figure   S9 ). The ratios of ice-bearing and ice-free pixels that are both from the cold trap regions do not suffer from this issue, and these ratios exhibit all of the characteristic and expected water features ( Figure S11a ).
Despite this result, both of the approaches of deriving the spectra of icebearing pixels are hindered by issues near the 3 µm band due to low SNR. This can be seen in Figure S12 , where it is shown that reflectance spectra of illuminated regions near the poles exhibit a 3 µm absorption whereas reflectance spectra of ice-free pixels in the cold traps exhibit an upturn at long wavelengths due to low SNR. As such, the three ice-like absorptions near 1.3, 1.5, and 2.0 µm are more robust than the 3 µm absorption because they are present and remain unchanged regardless of which method is used in deriving the ratio spectra of ice-bearing pixels.
Another issue we considered is the weakening of ice absorptions when pure ice is mixed with 'dry' lunar regolith. As shown in the modeled mixture spectra in Figure S11b , the 3 µm band can be suppressed more strongly than the shorter wavelength features in a nonlinear mixture. The spectra in Figure S11b were generated using a lab spectrum of pure water ice and a representative M 3 spectrum for 'dry' lunar regolith. In summary, the apparent lack of a 3 µm absorption is complicated by the offsetting effects of the presence of OH in illuminated regions and low SNR for shadowed regions. Thus, while the feature is present in certain ratio methods its presence is not as robust as the other absorption features. Tables   Table S1 . Characteristics of ice absorptions at the region of 1.0-2.5 μm adopted from Table 1 , respectively, particle sizes of ice and regolith are both set as 20 µm. 
